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GðnÞ < 6nðln nþ 1Þ for nP 16:
Delone actually gives a simpler argument than Vinogradov’s, proving the less accurate esti-
mate GðnÞ < 6n ln nþ 11.
When judged as a work of history this book has certain weaknesses. As mentioned
above, Delone repeatedly gives a geometric interpretation of the work of Korkin and
Zolotarev, Markov, and the early work of Voronoı in quadratic forms. But there appears
to be little historical evidence to support this interpretation. Delone’s claims may in fact be
true, but they are not documented. Also, the reader needs to be aware of a certain bias in
the writing. The works of Russian mathematicians appear to tower over the landscape,
with the eﬀorts of Gauss, Dirichlet, Dedekind, Hermite, and Minkowski appearing as
distant ﬂashes of lightning on the horizon. For example, in reference to Vinogradov’s
research on Waring’s problem, Delone states (p. 227): “His method [compared to that of
Hardy–Littlewood] may therefore be regarded as coming fully within the tradition of the
St. Petersburg school whereby deep results are obtained by simple methods.” Nevertheless,
these qualiﬁcations notwithstanding, this work is an able discussion of some fascinating
number theory.
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While interest in the history of women in mathematics has grown steadily over the last
few decades, much of the available scholarship continues to be either biographical or
focused on the most famous women mathematicians. Many works ﬁt both categories, even
Massimo Mazzotti’s recent The World of Maria Gaetana Agnesi [Mazzotti, 2007] and
Judith P. Zinsser and Julie Candler Hayes’ Emilie Du Chaˆtelet: Rewriting Enlightenment
Philosophy and Science [Zinsser and Hayes, 2006], each of which additionally aim for ana-
lytical and contextual treatments of their subjects.
The book under review is thus especially welcome for the several respects in which it rep-
resents an ongoing transition in historiography. Green and LaDuke discuss many women
whose names are well known, but they also bring attention to those who have faded into
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reminding us that our discipline needs studies of consumers of mathematics, such as of how
the subject is learned in communities, whether the students were men, women, or men and
women. In addition, the authors extend the eﬀorts of Margaret Rossiter, whose landmark
statistical analyses set the standard for measuring the participation of women in science
[Rossiter, 1982–1995], and of Margaret A.M. Murray, who has examined doctoral degrees
for the period immediately following that of this book but who did not describe every mem-
ber of that mathematical community [Murray, 2000]. Green and LaDuke provide individ-
ual narratives, indicate the data on which those narratives are based, and draw conclusions
from the narratives as a whole, utilizing prosopography. Finally, this work unites the
printed page with new media, as the authors have published expanded versions of the
biographies on a companion website, www.ams.org/bookpages/hmath-34.
There were 228 women who earned doctorates in mathematics in the United States be-
tween 1886 and 1939. Encouraged initially by Uta Merzbach, Green and LaDuke spent the
past 30 years identifying and gathering information on these women. When possible, they
interviewed the PhDs who were still living, a number that declined from 110 in 1978 to 3 in
2008. Via mail and personal visits, they also mined archives in 36 states, the District of
Columbia, Canada, England, Germany, and Scotland. Additionally, they pored over refer-
ence works and online records. In this volume, they present one- to two-page biographies
for each of the 228 women. These biographies include life dates and information on the
doctoral degree. The narratives also summarize each woman’s family life, education,
employment, community activities, and connections with other pre-1940 PhDs. The
subjects of the study range from government mathematician Mina Rees; to Mayme
Logsdon, who directed four dissertations; to women religious such as Sister Mary Nicholas
Arnoldy and Sister Leontius Schulte; to Annie MacKinnon Fitch, who left teaching after
her marriage.
In the ﬁrst third of the book, Green and LaDuke consider the women’s characteristics
and experiences as a group. While a casual observer might assume that women were always
a tiny minority in mathematics, the authors explain that women earned 14% of the
American mathematics doctorates awarded between 1900 and 1939; there was then a pre-
cipitous drop in enrollment during and after World War II. (Women had to be either born
or educated in the United States to be included in this book; 4 of the 228 received their de-
grees from foreign institutions.) After describing previous eﬀorts to count and examine
female American mathematics PhDs, the authors compare and contrast the members of
the pre-1940 community according to the background circumstances of their early lives,
their undergraduate and graduate education, their eﬀorts to be hired, the resulting trajec-
tories of their careers, and their scholarly and professional contributions.
Even though 93% of the women were born in the United States, there was signiﬁcant var-
iation in their geographical distribution and socioeconomic class. Birth states that were rep-
resented at rates surpassing their relative share of the overall population included
New York, Illinois, Massachusetts, and Maryland. As one might expect of Americans born
between approximately 1860 and 1920, nearly 20% were the child of at least one immigrant.
While information on the educational levels of the parents was not available for most
women PhDs, the authors suggest that occupations listed on census records indicate most
of the parents were not highly educated and labored in the working class.
Nonetheless, these parents clearly valued education, as nearly all of their daughters at-
tended public, parochial, or private secondary schools. Around 15% of the women worked
before attending college, usually as teachers. They attended over 100 diﬀerent undergrad-
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Maryland graduated 10 or more of the members of this community. In all, 28% of the
women in this study graduated from a women’s college. About half earned a bachelor’s
degree at a public coeducational school, and the rest attended private coeducational
schools. In the course of breaking down these numbers, the authors recap the history of
women’s education in the 19th and early 20th centuries. This chapter also features 2 of
the 21 informative tables that are placed throughout the book.
Not surprisingly, the diversity of this population began to narrow as the women entered
graduate school. Their PhDs came from 34 universities in the United States and 3 in
Europe. By beginning this chapter with the case of Christine Ladd-Franklin, the authors
indicate why searches for “famous ﬁrsts” are generally pointless endeavors, since historical
realities are usually more complex than a bullet point. In this case, Ladd completed her
doctoral work in 1882, but Johns Hopkins University did not award her the degree until
1926. In the meantime, Columbia University (then College) did oﬃcially confer a PhD
in mathematics upon Winifred Edgerton when she completed her dissertation in 1886.
By the turn of the 20th century, 10 women had earned mathematics doctorates; 114 of
the 228 women in the community under study ﬁnished their degrees in the 1930s. The
University of Chicago awarded 46 of the PhDs, with Cornell University a distant second
in granting 21 doctorates. In this chapter, the authors also discuss key advisors, such as
Leonard Dickson and Gilbert Bliss of Chicago, who supervised the degrees of 18 and 12
women respectively. Virgil Snyder directed the dissertations of 14 women at Cornell during
this time period, and Aubrey Landrey advised 13 of the 14 women who earned mathematics
PhDs at Catholic University, 12 of whom were women religious. The only women who
supervised the degrees of other women appear to be Charlotte Scott and Anna Pell Wheeler
of Bryn Mawr College, who guided 7 and 6 of the 19 total mathematics PhDs at that insti-
tution before 1940. Algebraic geometry was a popular topic there.
In the chapter on employment issues, Green and LaDuke again point out that few of the
women proceeded directly through their education. Rather, 80% had worked full time be-
fore they received their doctorates. After the degree, 90% found a job within one year. Most
of the positions both before and after the PhD were in teaching. The authors argue that
the women’s experiences with work fell into three categories: those of women religious
(18 members of the study), those who married (84 of the 228 women), and those who re-
mained single. While the Great Depression impacted everyone, at least one-third of the
married women also faced unemployment due to two-body problems, anti-nepotism poli-
cies, childbearing, and social pressures. In contrast, 96% of the single women and all of the
women religious were continuously employed. Although deﬁnitive evidence of sexual orien-
tation understandably appears not to exist, the authors suggest that at least nine of the sin-
gle women were involved in long-term relationships with other women, to no detriment to
their careers.
Seventy-eight percent of the women in this study taught in the ﬁrst year after they
received the PhD; most of these found themselves at institutions where they had previously
studied or taught. The leading employers were women’s colleges, and the jobs at these
schools lasted the longest on average, 30.1 years. Personal circumstances and choices—as
well as discrimination in response to those circumstances—were again shaping factors, as
the mean career length for women religious was 32.8 years, for single women was
27.9 years, and for married women was only 17.2 years. Hunter College of the City of
New York employed 20 of the 228 women and, unusually, hired and retained married
women. Like Bryn Mawr, the University of Illinois was notable for both granting doctoral
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of several individuals, especially those whose careers formed exceptions to the general rules
through exceptional achievement, longevity, or non-academic employment, including
Grace Hopper and Mina Rees.
Green and LaDuke concentrate on published research papers in their chapter on the
women’s scholarly and professional contributions. They demonstrate that, during this time
period, neither men nor women published much after completing their dissertations. For
example, nearly half of all Americans holding mathematics doctorates published zero
papers between 1862 and 1933; for women, the proportion was nearly two-thirds. Two per-
cent of women published six or more papers, compared to 16% of all PhDs. In other words,
this data may be read in two ways: the women in the study were overall less proliﬁc than
their male colleagues, but there were also a large number of women presenting and publish-
ing research. When they add in expository articles, Green and LaDuke ﬁnd that 152 women
in the study published at least one paper. Additionally, the authors show the signiﬁcance of
the work by the most productive women, such as Gertrude Blanch, who worked on numer-
ical mathematics and participated in the Work Projects Administration’s Mathematical
Tables Project. There were also three dissertations that contributed to theoretical
mathematics even though their authors—Virginia Ragsdale, Mildred Sanderson, and Anna
Mullikin—published nothing further.
As one can see at www.ams.org/bookpages, the AmericanMathematical Society seems to
be encouraging its authors to provide updates and supplemental material. An informal sam-
pling indicates approximately one-quarter of authors have posted errata and one-twentieth
have established links to additional content. As noted above, Green and LaDuke have sup-
plied a PDF version of the biographical entries as well as a list containing a few corrections
for the printed book. At this writing, each ﬁle was last updated in April 2009. The online
biographies supply extra details, especially about the women’s early lives and education; full
citations for theses, dissertations, and publications; and references about each woman.
(Only dissertation titles appear in the printed volume.) Although the ﬁle is freely accessible,
its availability likely makes purchase of the book unnecessary only in those cases for which a
reader is interested in one speciﬁc mathematician. Those who follow the evolution of
women’s history in mathematics will ﬁnd the opening chapters essential, and the book
should also ﬁnd a place among the reference volumes on academic library shelves. Besides
further work on American women mathematicians in the ﬁrst, second, and third waves of
feminism, perhaps this book will inspire research into rank-and-ﬁle women mathematicians
outside the United States and studies of domestic and social dimensions in the lives of male
mathematicians.
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